Background: Despite its high prevalence, opioid-induced constipation (OIC) remains under-recognised and undertreated, and its true impact on wellbeing and quality of life (QoL) may be underestimated. Methods: A quantitative, questionnaire-based international survey was conducted. Results: Weak-opioid users appeared as bothered by constipation as strong-opioid users (38% vs 40%, respectively; p ¼ 0.40), despite it causing less-severe physical symptoms and impact on QoL. Strong-opioid users meeting Rome IV OIC criteria appeared to experience greater symptomatic and biopsychosocial burden from constipation than those not satisfying these criteria. Almost one-fifth of respondents were dissatisfied with their current constipation treatment and around one-third found balancing the need for adequate pain relief with constipation side effects challenging. Consequently, more than half failed to adhere to their prescribed treatment regimens, or resorted to suboptimal strategies, e.g. 40% reduced their opioid intake, to relieve constipation. Almost 60% of healthcare professionals did not adequately counsel patients about constipation as a common side effect of opioid use. Conclusions: Findings suggest that both weak-and strong-opioid users suffer comparable bother and decreased QoL, Rome IV criteria can identify patients with more-severe OIC, but may underdiagnose patients showing fewer symptoms, and increased education is needed to manage patients' expectations and enable improved OIC self-management.
Introduction
In recent years, the worldwide use of opioids has increased significantly. 1 Constipation is a common side effect of opioid use, and can affect up to 81% of patients, even with the concomitant use of laxatives. 2 Despite this, opioid-induced constipation (OIC) remains under-recognised and undertreated. 3 Recently published Rome IV diagnostic guidance for functional gastrointestinal disorders now includes diagnostic criteria for OIC. 4 While this is a much-needed step towards improving recognition of this condition, data are awaited on the value of these new criteria in the assessment of patients with OIC in real-life clinical practice.
OIC has a negative impact on patients' wellbeing, affecting daily activities, work productivity and health-related quality of life, 2 and is also associated with increased utilisation of healthcare resources. 5 Available laxative therapies for OIC leave the patient with significant residual symptoms, which may lead them to adjust or stop their opioid intake in order to have a bowel movement, unless effectively counselled. 3, 6 The management of OIC is often hampered by factors including a lack of understanding and recognition among healthcare professionals (HCPs) of the potential morbidity associated with this condition. It is not clear whether there is any difference in the biopsychosocial disease burden of constipation in patients using either strong or weak opioids. There may also be a perception that strong-opioid use is associated with more severe side effects, and that these also occur at a higher frequency, compared with weak-opioid use, highlighting a need to further our understanding of the burden of OIC in users of strong or weak opioids.
Poor communication between HCPs and patients may be a further potential barrier to the effective management of OIC. Current guidance recommends that in addition to laxative use, first-line therapy should include non-pharmacological approaches, such as lifestyle modification and consumption of fibre-rich food. Therefore, good communication between the patient and HCP is key [7] [8] [9] to encourage uptake and adherence to these measures. Studies in a variety of chronic disease conditions have demonstrated a link between effective patient engagement, management of functional symptoms and positive health outcomes. 10 For example, an individualised self-care education programme, with and without peak flow monitoring, improved lung function in patients with asthma; 11 patients on a group-based self-management programme for multiple sclerosis reported improvements in healthrelated quality of life; 12 and disease-specific self-help groups were associated with improvements in self-reported general health status in patients with arthritis. 13 It would be valuable to gain a better understanding of the information-seeking behaviour of patients with OIC, in order to determine the optimal approach to education and timely communication of appropriate information.
In an attempt to address some of the unmet needs in the management of OIC, this international survey was conducted to investigate whether long-term users of strong opioids (e.g. buprenorphine, fentanyl) with Rome IV-positive OIC differ in biopsychosocial disease burden vs those with constipation who do not satisfy the Rome IV criteria, and assess the impact of strong or weak (e.g. codeine, dihydrocodeine) opioids in patients with chronic pain who have constipation. The use of counselling resources, information seeking and sources of support in patients with constipation caused by the use of strong opioids was also explored.
Methodology
Two separate quantitative, questionnaire-based, online surveys were conducted by Insight Dojo, Guildford, United Kingdom (UK). One survey took place in France, Germany, Italy, Spain and the UK in respondents aged 40 years who were using strong opioids.
A second survey was conducted simultaneously in Germany, Spain and the UK in respondents aged 18 years who were using weak opioids. Opioids were categorised according to whether they were less potent ('weak opioids') or were equipotent or more potent ('strong opioids') relative to morphine. 14 Individuals were recruited for both surveys using two different types of online panel: (1) a large panel representative of the population in each market, and (2) targeted chronic pain panels, e.g. a 'rheumatoid arthritis' panel. All individuals who joined the panels consented to participate in the relevant online survey. Respondents had largely non-cancer-related chronic pain that was being managed with opioids, and OIC (defined as having 2 bowel movements per week, and expressing bother from constipation or dissatisfaction with current treatments for constipation 15 and all local country codes of conduct for market research, were adhered to when conducting the surveys. All respondents received a very small incentive for taking part in the surveys, which ranged from E1.00 to 1.50 in France, Germany, Italy and Spain, and £0.75 to 1.00 in the UK. The survey questionnaires were developed by Insight Dojo in collaboration with Shionogi and assessed past medical history, opioid use, treatment and treatment-seeking behaviour, symptoms, burden of disease, and effects of constipation on quality of life (see Appendices 1 and 2). Respondents were not aware at the start of the surveys that they were about OIC. The surveys did not capture any self-reports of severity; rather, the analyses used objective measures of severity which were applied to self-reported symptoms and experiences.
To satisfy the Rome IV criteria for OIC, respondents who were users of strong opioids must have had new or worsening symptoms of constipation when initiating, changing or increasing opioid therapy plus two or more of the following symptoms defining functional constipation, with a frequency cut-off of 25%: straining, lumpy or hard stools, sensation of incomplete evacuation, sensation of anorectal blockage, use of manual manipulation to facilitate defaecation or <3 spontaneous bowel movements per week. 16 To ensure comparability, only respondents aged 40 years from Germany, Spain and the UK were included in the analyses of strong-vs weak-opioid users. Analyses conducted to investigate approaches to the management of OIC, perceptions of treatment and counselling/information-seeking behaviour were conducted in the overall population of strong-opioid users.
Descriptive data were presented as proportions (%) of total subgroup populations, and Z tests were performed to establish significance between subgroups. A p value < 0.05 was defined as statistically significant.
Results
Analysis of Rome IV vs non-Rome IV subgroups of strong-opioid users A total of 18,995 respondents from a nationally representative panel entered the survey from France, Germany, Italy, Spain and the UK, with 2016 eligible (i.e. overall strong-opioid population). Of these, 951 (47%) met the Rome IV diagnostic criteria for OIC.
Baseline demographics and characteristics of the Rome IV OIC and non-Rome IV subgroups are shown in Table 1 . Compared with non-Rome IV respondents, significantly more respondents who satisfied the Rome IV criteria reported physical effects of OIC, with the main symptoms being 'straining to pass stools', 'abdominal bloating' and 'sensation of blockage/bowel obstruction' (Figure 1(a) ). A significantly greater proportion of Rome IV respondents felt emotional and psychological symptoms caused by OIC than did non-Rome IV respondents, with feelings of frustration, dependence and anxiety/worry being key (Figure 2(a) ). While all respondents reported an impact of OIC on daily life/relationships, this was significantly greater among the Rome IV group members, who cited 'excessive time spent in bathroom', 'difficulty following normal routine' and 'difficulty being intimate with others' as key factors impacting on their wellbeing (Figure 3(a) ).
Overall, significantly more Rome IV than non-Rome IV respondents experienced quite a lot/a great deal of bother from their OIC symptoms (42% vs 31%; p < 0.0001).
Analysis of strong-vs weak-opioid users
For the strong-opioid population, a total of 13,641 respondents from a nationally representative panel entered the survey from Germany, Spain and the UK, with 545 eligible (equating to a response rate of 4.0%). The remaining 665 respondents for the strong-opioid analysis were sourced from a target panel. For the weak-opioid population, 3856 respondents from a nationally representative panel entered the survey from Germany, Spain and the UK, with 663 included in the final analyses (for a response rate of 17.2%).
Baseline demographics and characteristics of the populations of strong-(n ¼ 1210) and weak-(n ¼ 663) opioid users aged 40 years are shown in Table 1 . Compared with the weak-opioid population, more 312 (15) 194 (16) 140 (23) 158 (17) 154 (14) 70 63 (3) 39 (3) 37 (6) 37 (4) 26 (2 (10) 125 (10) 83 (14) 81 (9) 117 (11) Semi-retired/retired 372 (18) 265 (22) 198 (33) 188 (20) 184 (17 (17) 178 (15) 43 (7) 141 (15) 201 (19) Rheumatoid arthritis 255 (13) 155 (13) 43 (7) 136 (14) 119 (11) Osteoarthritis 154 (8) 60 (5) 40 (7) 80 (8) 74 (7) Fibromyalgia 142 (7) 109 (9) 44 (7) 63 (7) 79 (7 respondents in the strong-opioid population were male and younger. The majority of strong-opioid users were taking opioids for chronic back pain, while weakopioid users had a variety of reasons for requiring pain relief. In general, strong-opioid users had started taking opioids more recently than weak-opioid users.
A comparable degree of bother from constipation symptoms was felt both by weak-and strong-opioid users, with 38% and 40% of respondents, respectively, stating that constipation bothered them quite a lot/a great deal (between-group comparison, p ¼ 0.40). This pattern was reflected in the main psychological Rome IV with OIC (n =951) Non-Rome IV with constipation (n =1065) Strong-opioid users (n =1210) Weak-opioid users (n =605) ** Figure 1 . Physical symptoms of constipation experienced by patients using opioids, stratified by Rome IV with OIC vs non-Rome IV with constipation (a) and weak-vs strong-opioid use (b) subgroups. *p < 0.05 vs non-Rome IV with constipation subgroup. **p < 0.02 vs weak-opioid users. OIC: opioid-induced constipation.
symptoms experienced due to constipation (i.e. frustration, dependence, anxiety) (Figure 2(b) ).
The incidence of more-common physical symptoms (i.e. straining to pass stools, abdominal bloating, sensation of bowel blockage/obstruction) was similar in the strong-and weak-opioid groups. However, weakopioid users experienced significantly fewer lesscommon physical symptoms of constipation compared with strong-opioid users, including stomach cramps, rectal burning and haemorrhoids (all p < 0.02) (Figure 1(b) ). Moreover, the impact of constipation on quality of life/social symptoms was felt significantly less by weak-opioid users compared with users of strong opioids (Figure 3(b) ).
Approaches to the management of OIC and perceptions of treatment in strong-opioid users
Around one-third of respondents found it difficult to combine management of pain relief with constipation Rome IV with OIC (n =951) Non-Rome IV with constipation (n =1065) Strong-opioid users (n =1210) Weak-opioid users (n = 605) Figure 2 . Emotional and psychological symptoms of constipation experienced by patients using opioids, stratified by Rome IV with OIC vs non-Rome IV with constipation (a) and weak-vs strong-opioid use (b) subgroups. *p < 0.05 vs non-Rome IV with constipation subgroup. **p < 0.05 vs weak-opioid users. OIC: opioid-induced constipation.
symptoms and disliked having to balance between them (Figure 4(a) ). Nearly one-fifth were very or somewhat dissatisfied with the effectiveness of their current constipation treatment, and only two-fifths strictly adhered to prescribed treatment regimens, with a substantial proportion researching other treatment options (Figure 4(a) ). More than two-fifths of respondents admitted that their constipation becomes so bothersome that they have to combine different methods to relieve it, often cutting down their opioid medication (Figure 4(b) ) or even skipping it entirely to relieve constipation ( Figure 5(a) ). This is despite more than half stating they would prefer not to reduce their opioid medication, if possible (Figure 4(b) ). To manage their constipation, respondents regularly used a variety of approaches, including dietary measures, exercise and single or multiple laxative treatments ( Figure 5(b) ).
Counselling and information-seeking behaviour among strong-opioid users
Only two-fifths of respondents reported that their HCPs had warned them about constipation as a potential side effect of opioid use ( Figure 6 ). Almost twothirds (64%) reported that their HCP was the main information source on OIC. Other common sources of information were online search engines (45%), health forums (28%), blogs (12%) and other online resources (8%), as well as leaflets in their HCP's workplace (21%), television (20%) and newspapers/magazines (19%). Respondents also sometimes received advice from their partners, friends and family members (cited by 16%, 16% and 14% of respondents, respectively). Although 49% of respondents stated that they would have liked their HCP to provide more information about OIC, a similar proportion preferred to deal with constipation on their own rather than discuss it with their HCP (Figure 4(b) ).
Discussion and conclusions
Despite its high prevalence among opioid users, OIC remains under-recognised and undertreated, and its true impact on patients' overall wellbeing and quality of life may be underestimated. This survey found that users of both weak and strong opioids experience a considerable biopsychosocial burden caused by constipation. Subjectively, weak-opioid users appear to be as bothered by their constipation as strong-opioid users, despite it causing less-severe physical symptoms and a less-drastic impact on quality of life. This may reflect strong-opioid users having more serious underlying pain conditions and/or requiring other concomitant therapies, which may cause debilitating side effects of greater concern than constipation, compared with weak-opioid users.
To our knowledge, the present analysis is the first time that the Rome IV criteria for OIC have been evaluated in a real-world setting. Findings showed that compared with strong-opioid users who did not satisfy the Rome IV criteria, those who did meet Rome IV criteria appeared to experience greater symptomatic and biopsychosocial burden from their constipation. This suggests that Rome IV criteria can identify patients with more severe OIC, but may underdiagnose patients with constipation who do not demonstrate the full scale of symptoms. Further investigation of these preliminary findings is needed.
Overall, 18% of strong-opioid users who participated in this survey are not satisfied with their current constipation treatment and 32% report that they find it challenging to balance the need for adequate pain relief with constipation side effects. Consequently, many fail to adhere to their prescribed treatment regimens, or resort to using suboptimal strategies, such as reducing their opioid intake, to relieve constipation. Similarly, patients with cancer pain using opioids frequently experience burdensome constipation. 17 Poor adherence with opioid analgesic regimens has been reported in 49%-70% of patients, 18 with some stating that they would rather endure pain than experience the constipation associated with their opioid treatment. 17 Opioids are prescribed for the management of pain by different types of clinicians across both primary and secondary care, and approaches to counselling and follow-up of patients may be very different. Research shows that patients who understand more about their disease often have improved health outcomes and use fewer healthcare resources. These benefits are even greater when patients are empowered and feel responsible for self-managing their condition. 19 The initial contact with an HCP provides an opportunity for patients to ask questions, while also allowing the HCP to identify the patient's individual needs in terms of education. 20 This may be influenced by the patient's perceptions, expectations and concerns, as well as factors affecting adherence with the prescribed treatment. 21 This survey highlighted that patients' expectations with regard to the provision of information are not being met, with almost half stating that they would have liked their HCP to provide more information about OIC. Advice and information should be tailored appropriately for patients initiating opioids vs those already established on treatment, and should address all biopsychosocial aspects of the burden of OIC.
While most respondents would like more support from their HCP, a substantial proportion prefer to deal with constipation on their own, perhaps owing to embarrassment or resignation to the symptoms of OIC. Previous research has found that more than one-third of patients do not raise the subject of OIC with their HCP, 22 and one-fifth feel uncomfortable talking about their condition with an HCP, most often because of embarrassment. 23 Therefore, HCPs should proactively raise the topic of OIC rather than wait for patients to initiate discussions, and should be attentive to how patients express the physical, psychological and practical impact of OIC. 5 A recent observational study showed that drug safety is a major focus of patients who are prescribed new medicines for the long-term treatment of chronic conditions. This is particularly important given that a substantial proportion of patients cite safety issues as a reason for discontinuing treatment. 21 The present survey found that many HCPs are not counselling patients adequately about constipation as a common potential side effect of opioid use, highlighting the need for increased education to manage patients' expectations and enable improved self-management of their condition. The presentation of repeat-opioid users at pharmacies may provide a valuable opportunity for patient engagement, reinforcing information provided by the physician, and for counselling patients who are non-adherent with optimal treatment regimens. 24 Digital technologies are increasingly being used to support patient care in the management of chronic diseases such as asthma, chronic obstructive pulmonary disorder, diabetes, heart failure and hypertension. They can provide education to improve self-management, enable monitoring, and facilitate contact with HCPs (e.g. via telephone support and follow-up). 25 In this survey, patients reported using online search engines and online health forums as common sources of information, suggesting this group may be an appropriate target for digital educational interventions.
This survey had several limitations. Information on educational status and on the opioid doses used by the survey participants was not recorded. The information provided by participants was self-reported and was not verified from medical records or by their HCP. As such, it may have been subject to recall bias. It may be argued that patients with more severe OIC symptoms are more likely to respond to questionnaire requests. There is also a possibility that patients unhappy with their OIC treatment may have been more motivated to participate in the survey than those who were satisfied, which may lead to recruitment bias. However, respondents were not aware at the start of the questionnaire that it was about OIC. Any potential impact of the strong-and weak-opioid users being recruited via two different surveys is not known. Panel respondents were offered a financial incentive to participate in the survey; however, given the small monetary amount, it is not expected that this would be associated with any significant bias.
In conclusion, the increasing use of opioids globally means that a growing number of patients will experience OIC, driving the need for improved recognition and management of this condition. HCPs should not underestimate the morbidity associated with OIC, in particular the degree of bother caused by constipation in users of weak opioids, which is comparable to that of strong-opioid users. Approaches to counselling should be tailored to the individual patient's needs and preferences, and should include education on constipation as a common potential side effect of opioid use and how this can be effectively managed, as well as addressing the biopsychosocial aspects of the burden of constipation. The recently published Rome IV diagnostic criteria provide a valuable tool for use in clinical practice. However, findings from this survey suggest that these criteria may be more effective in diagnosing patients with severe OIC, compared with those showing fewer symptoms.
